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(54) CIRCUrT AND METHOD FOR DETECTING DIGITAL DATA 

(57)Abstract: 

PURPOSE: To provide a sigital data detection circuit and a detection 
method in which no error takes place in the detection of a data without 
influence of spike noise and jitter. 

CONSTITUTION: The circuit is provided with a data changing point 
detection circuit 1 detecting a changing point in which a digital data is 
changed from '1 ' to '0* or from '0' to T, the output of synchronism 
detection circuit 2 deciding whether or not a changing point appears in a 
timing synchronously with an internal clock, a counter 4 counting how 
many times in the presence/ absence of synchronizing step-out 
appears, a synchronous signal generating counter 3 generating a 
synchronous signal by using the internal clock, and a reset control 
circuit 5 controlling the reset timing of the synchronous signal 
generating counter 3 in response to the output of the data changing 
point detection circuit 1 and the counter 4. 
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+ 3 


0 


4-1 


4-2 


0 


4-3 


0 


4-3 


0100 


+4 


+ 4 


0 


0 


4-4 


0 


4-4 


0 


+ 4 


0 


4-4 


0101 


+ 5 


+ 5 


0 


+ 1 


. +4 


4-1 


4-4 


0 


4-5 


0 


4-5 


0110 


+ 6 


+ 6 


0 


+ 2 


+ 4 


0 


4-6 


0 


4-6 


0 


+ 6 


0111 


4-7 


+ 7 


0 


+ 3 


4-4 


4-1 


+ 6 


0 


4-7 


0 


4-7 



[0 0 5 9] VX^EIES 10 011 lETX^lHlgS 1 1 0 
£&-?X?®'& 1 2 0 lEVX^HK 1 1 0 

14, 4 0©AND«^[hIS§1 1 1~1 1 4T?i*3ftT 
<A3„ ANDttiSei 1 AaSSHPKtt^y? 
[HISS 2 lOtH^jQAAi. ANDa«llsI?Sl 1 2 ©m 1 A 
*Jt?l£tt7y5 l BK2 l©ttl*QB*», ANDit@ 
SS 1 1 3 ©^1 A^wT{Cl47-y5 L lEl8S2 l©ffi;*jQC 
AND«fg|HlS§l 1 4©^1 A^STtC^^-^^lHl 

SS2 1 ©m^jQDa^n-enA^snTv^o 

[0 0 6 0] AV*^Ih]8&1 2 014, 40©OR[aIS§l 
2 1~12 4TifSSnW5. OR081 2 lffljgl 
A*Jffffc:ttiEV*i7|5|B&i 1 0©AND«tglHlSSl 1 
lOHtfuP. ORHSSl 2 2 ©mi A^STKtelEVX 
^@8Sl 1 O©ANDli8g0!&l 1 2©ttS^*t,. ORB 
RSI 2 3fflll A*«T-KttE^^lHl!Sl 1 OfflAN 
DflMllalBl 1 3©W**«, OR0SS1 2 4 ©mi A^3 
SaH 1 t::«IEVX:5'0S§ 1 1 0©AND«flg|HlSSl 14© 

[0 0 6 1] V7.^A^->ftiJfflilHl8S2 0 0(4, 
^4©tB^3QAa^A*-r-§)'f >A*— * 2 0 1, 

4©m*QBa«A*-r*-r wn*-^2 02. #^>^4 

©tH#QCj&*A2rrs-f >A-^2 0 343«fc^* r >>^ 
4©tB*QDa«A^f -5-f>A*-^2 0 4 £-aA,Tt^ 

So 

[0 0 6 2] -f >A-^2 0 l©tb^t4. NANDlie 
0SS 2 1 1 *«t V-f >A-* 2 3 1 CA*t*. -f >A* 
-^2 0 2©tti^(4. NAND*8tgHI8S2 1 1 . NAN 
D®m®& 2 1 2 <fctf-f >A-^ 2 3 2 £ A#f*. 
■i yn—5> 2 0 3©tti:*J«. ANDttfcgIslg&2 0 6©— 



#OAMfCAW5. -Y >/\*-^ 2 0 4©fcH:*jtt, 
AND*Sfg@8S2 0 6©ffi*©A*S^tCA^TS. A 
ND«fg(Hl8S2 0 6 0tU*tt. •.NAND«ffi|IIg&2 1 
1, NANDHfig|eJgS2 1 2, -f >A— ^ 2 1 3*3«t^ 
-Y >A-^ 2 3 3 KA^TS. 

[0 0 6 3] NANDHMBI11&2 1 1 ©tB^jl4NAND 
ESS 2 2 1 ©-^©A^flTf K, NAND^0SS2 1 
2©ttJ^(4NAND[HlS§2 2 2©-^©A^)^T(C, -T 
>A*— ^2 1 3©fcH;W4NANDtsI8&2 2 3©— ^©A 

[0 0 6 4] NAND0SS2 2 1 , 2 2 2 i5j;J>*2 2 3 
©ft|l*©A^«TiC«, NAND«flg|fiIgS2 0 5©(±i^ 
a^A^T-5. NAND«fig|eISS2 0-5fCf4, 
2 l WtB^jQDt-f >A-^2 0 4<Dmilb.ttX-h-f 

[0 0 6 5] NAND0SS2 2 1 ©tH^t4IEVX^[HlSS 
1 1 O©ANDHflg0S§l 1 3 43«tlXAND«ffilHJiSl 

1 4©fg2 A^S^-fCA^T 3„ NAND0SS2 2 2© 
tB^t4IE^^5'Iel?g 1 1 0©ANDiSHg|elS&l 1 2 ©m 

2 A^SS^K A^-T-5. NAND08&2 2 3©ffi?jttIE 
TX^lHlgSl 1 0©AND*«|hIK1 1 1(D12A^S 

^tcA^-r-So 

[0 0 6 6] -f >A-^ 2 3 1 ©fct)^J(4NOR[Hl8S2 4 
IK, -f >A— ^2 3 2©W^j(4NOR|hI8S2 4 1 *3<fc 
tfNOR|Hlg§2 4 2K, -f >A-^ 2 3 3©l±J^t4NO 
RBI&2 4 1. NOR08S2 4 2*J<ttJt-f >A*-:J> 2 4 
3fCA^T-5o 

[0 0 6 7] NOR0BS2 4 l©tB^«NOR^tg0gS 
2 5 1©-*«DAAJB?IC, NOR[fiJ8§2 4 2©tB^t4 
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2 4 3<D!±S^«NOR^tllHl?S2 5 3®-^©A*Sf 

[0 0 6 8] NOR1M2 5 1. 2 5 2*itf25 
3<Z)ffi*OA^^(Ctt, NAND«flgtiI?S2 0 5©ffl 

[0 0 6 9] NOR$fg[§Igg2 5 lClHAtt, ftYXi' 
EJ8&1 2 0<DOR|H|g§l 2 3*3J;^OR[hISS1 2 4©^ 
2XiJ^\ZXtlt^. NOR^tg|sI?§2 5 2<DfcB^ 
fit. flVX^EIKl 2 0<75OR(h]SS1 2 2©^2A^?S 
TtCA^-TSo NOR«W6IhIIS2 5 3©ttl*tt, ftVX 
2 0(7)OR1hISS1 2 1 COH 2 A^^CA^T 

[o 0 7 o] 7y?-m&2 ie>mi]QDtfl roj 

NAND«ffi|5IK2 0 5©m*«, #fC n j t 
Lfc*bT, NOR«tgliIgS2 5 1~2 5 3©ai 
*J«, Sfc r 0 J <tfc-5. CWilgS. VX^IhIBSI 0 0 

©m*«, iev^^ihibsi i oom^i^-s. 

[0 0 7 1] yy^-m^2 10tH^QD*UT^O< > 
A*-^2 0 4O(iiM< rij (*^>^4(DtB^QD^ 

0) <7)i#tCtt, NAND*itg[5ISS2 0 5 Wtil^tt 
l"0j Lt/ibT, NAND0S&2 2 1 ~2 2 

3CDtB?jS4. *C r 1 j CCDiSSIII, A"?**® 

SSI 2 OCDORIhISSI 2 1~1 2 4 CQjg 1 A^SsnPfC 
tt, 5v3M§»2 l©tti#QA~QD#»A;*rr<5;:<fcK: 

[0 0 7 2] ?y?@K2 10ffl*QDA« r 1 j 
OA*— ^2 0 4©ttJ^J*t roj (13<0>? 4(DthijQ 
Dtf r 1 j ) NAND^fg[HlgS2 0 5©f±5 

fttt, 3TfC r l j LfcAbT, NORttHglBllS 

2 5 1 ~2 5 3 0ffl*ll ^fc ro J LfcZo Z<D& 
H. V7.^|hI8S1 0 0©ffl*H\ IEV**Elg&l 1 0© 

[0 0 7 3] J£TF. B8©«rfe«:, #£7>*4©#'*> 
MI#0©*£- Uf';7"0) , (Xt^ 

1) . 2*S<kl*3<0«£- (XT-vy°2) . 4~7©»£ 

[0 0 7 4] (1) %V>? 4<D%<y>bm&o<z>m 

So 

[0 0 7 5] Z.Q>m$lZ\t* *^>^40W*QA > Q 
B. QC&itfQCtt. tfcfC r o j Tf»<5. Lfc^o 
T> 0 2 0 2, 2 0 3*5^2 0 3® 

fcH^^T r 1 j NAND^fglUgg2 1 1 fc=fc 

#2 1 2S6t/lCf>/W2 1 3CbttJ^J*i±T r 0 J 
t^O. NANDWflBlelBSl 2 1, 122i5<ktfl23 

cDtH^«^fc r i j 

[0 0 7 6] -f>A'-^2 3 1, 2 3 2:fc<£tf2 

34©tB;*jte ro J NOR(U?§2 4 1 i5«ktf2 



4 2*6VIC-r>;t-^2 4 3©tH2>te r i j 
NOR<$1tg[H]Sg2 5 1 , 2 5 2&<fctf2 5 3 ©tti^tefi? 

\z r o j t.ts.z>o vtztf-ox. z.<nm&it. vt.^Ih]?S 

10 0*^11 yy?-®&2 1 ©tiJ?jQ A~QD#^© 
SSUJ^Sn, »«!WMia!»lHFBS5-l~5 4fc3S5n 

[0077] (2) ^4ffl*D> h«*« 1 CO* 
[0 0 7 8] (2-1) 9-^116 2 1CDW-*QD*«. 

r oj co«^ 0 

[0 0 7 9] ^-/^@8S2 KDtB^QD^ r 0 J 

lE^X^IelgSl 1 0<&HJ*<!:&*. 
[0 0 8 0] Z_(DM^\Z\t, *^>^4<DttS^QA*t 

r i j TfeD, qb, QCiSct^QDfi ro J Tfe*. 
Lfcibt, <>A-^2 0iofflM ro j , -r>/\* 

-37 2 0 2, 2 0 3*5<fctf 2 0 4<£>ttj#7i* r l j fcfc 
NAN D^ttlHlSS 2 1 10^^ r l j , NAND 

mm^2 1 2&&zm >/\*-^2 i 3om**« ro j 

[0 0 8 1] ^>y^@8S2 l<Dffi^QD^0T&£«'g' 
NAND«tg[Elg§2 0 5©UJ*tt r l j 
N AND0SS 2 2 1 (DtH^^ r 0 J . NANDIhI?§2 2 
2i5cfc^2 2 3 r l j 

[0 0 8 2] Lfc^bT, ZEVX^Egg 1 1 0<£)AND 

tiMEinfti i 3*5cfctf i i 40tts*ii ro J hU 

^>c ^fc> AND«flg|Hl?Sl 1 l<Dttif)\i* ^^y^lHlgS 

2 iotB*QA3&* r i j t$na r i j t&o, 5^/^ 
IelSg2 i<DtH*jQA# ro j T^n^i r 0 j tsfts. N 

«tfc, AND^fglHlgSl 1 2©ffl*B, 5^5 1 IhIK2 1 

<7)Hi*QB*< rij T»ntf r i j ^^0, ^v^IhIK 
2 icom^?QB^ r o j T&fUi r o j tft*. 

. [0 0 8 3] C<D$g%:. 5^5 L lEl»2 lOtU^QD-Q 

ATSsn^2ii&^ rooooj, rooou , 
rooioj, rooiu 0t^«vx^nig§ 1 o o 
of±i^tt^ntitiL;2jti6:Tfe'5 ro o o oj , ro o 
ou, rooioj, rooiu t»5 v *^>^ 
3<7)tti^^ ro o o oj > rooou, rooi 

0j , ro 0 1 U <7)<h#*^>^ 31fiV±y h^ft 

sn*2it»*^ rooooj, rooou, rooi 
oj , rooi u OiSH T^fc-fe, *flD»bjftT 

[0 0 8 4] 5^/^0882 lOttl^QDA^QATSS' 

n* 2 roiooj, roiou, r o 1 i 
oj > ro i i u <7)t€rttv^^iHi8Si o ocoai^ 
v tt, rooooj> rooou, rooioj, ro 
oi u tao, xyytrsom-Mfl ro o o oj , 
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rooou, rooioj, ro o 1 1 j ©££#£ 

>*3*«'J-fey h£*l*. LfcA^T. 5*^-018 2 1 
CDtB^QD^^QA-C^^tl'S 2it^* roiOOj , 

ro 10 u , ro 1 1 oj . ro l l l j ©££«:. 

wftmtfii oit»-e+4{c«iE$n 

-So 

[0 0 8 5] (2 - 2) yyf-m^2 1 ©W*QD*« 

r i j ©*§£„ 

[0 0 8 6] yy^m^2 lfflffl*QD*« r 1 j T£&£> 
*§£titt, _hi$Lfc<fc5^ V7>^IhI8§1 0 0©tti^ 

[0 0 8 7] £©J»£(Cte, *^>^4©ffl*QA*J 
TlJ QB. QCCitfQDtt ro J 

Lfcd^T, -f>/\*-^2 0 1©W*** ro J , -f>A* 
-^2 0 2. 2 0 3fe<fcl!>*2 0 4©tH^ U j 
0 . -i >rt—& 2 3 1 ©ft*** r 1 j . -f >A*-^ 2 3 
2*3«fctf 2 3 3©i±};W T0j <?r&9, NORr5)?S2 4 
lOllIM roj , NORSK 2 4 2i>d;tJH' >A*-;S> 

2 4 3CDW^*t r l j 

[0 0 8 8] yy?-mSk2 1 ©tB2»QD#? r l j T$> 
•3, A^>^4©ffi^QD*5 r 1 j T?£>-5©T% NAN 
D«ffi@l&2 0 5®ffl2»« roj £fc*T,. NOR«ftg 
08S2 5 1©W*j&« ri j , NOR«f£lHli&2 5 2 fed; 
tf2 5 3©tliM r 0 J tttZo 

[0 0 8 9] XsTzM-dX. ^VX^lfllSgl 2 0©ORIU 
SS 1 2 3 fcjctf 12 4 ©m^tt. S(C T 1 j £tj.% 0 £ 
fc, ORHTC&l 2 l©ffl2;B\ 5'-y5 1 lHlg§2 lCOtti^Q 
A*t.rij T^n« r i j £;&9, yy?-\£l9&2 1 ©£H 

jjQAW r o j -e&ruj* r o j orhj 

g§ 1 2 2 ©tB?jtt, 7y^HI!S2 10ttJ*QB*« Tij 
T»*l« r 1 j tti*). yy^mi&2 l©ffi;*jQB# 

r o j T^ntf r o j <h&5. 

[0 0 9 0] 7>y^@8S2 l©m^QD~Q 

AT*sn*2ii»*j ri 1 1 ij ,• n 1 1 oj , 
riiou, ri.iooj ©ttttTx^iaKioo 
oa*tt-e-ntraD2it«cT»* 'n 1 1 1 , i, rii 
i oj , riiou. ri i o oj tuo. -hV>9 

3 (DihiJifi riiiij, rinoj . r i i o 
U ■. r i i o OJ ©t**9 >^ 3*«Ut5» KSft 
*. Ltztf-DT, yyJ-m?&2 1 ©IH*QD~QAfa 

£tt5 2jft&# r i i i i j , riiioj. riio 
u , ri iooj <ot*a, T&fr-fc, -toaHfcjSn? 

[0 0 9 1] yy?-®&2 16DHl*QDA»6QA?a3 

ft* 2 igftftt rioiu. rioioj . rioo 

U . ri 0 0 0j ©t^teVT^IslS&l 0 0<D\ttt) 

r i i i i j , riiioj, r i i o l j » r 1 
l o oj ttzK), fi<y>$> 3G0&JJ& ri i i i j . 



riiio.j, riiou, rnooj 

©aj#QDfr£QATS£ft-i> 2jtib^ ri 0 1 lj , 

rioioj , rioou, rioooj©£#te. 

[0 0 9 2] (3) #^>^4©;*J<y->Ml#2:fcJ;tf 
3 

[0 0 9 3] (3- 1) 7^5=-|flI!S2 10tH*QD*t 

r 0 j 

[0 0 9 4] yy^m^2 1 ©ffi*;QD# r 0 j T»S 

tt. IEVX^IhJJ&I 1 OOtfcS^t&S. 
[0 0 9 5] dCD*-&{r«, *^>^4ffl!H*QA*5 

ro j r i j t&d, QB*t r i j t*£D, qc 

titfQDH ro J T&So Lfctf^T. -i >A*-* 2 

o KDrntsifi ro j Sfcte r i j , -f >a— ^2 02© 

m*a< ro J . -f>A-^ 2 0 3*3J:t/2 0 4©fctWj# 
ri'j t&O. NAND*«|g»2 1 1&&U2 1 2© 

m*** r i j , --f >a-* 2 i 3 ©ffl;W r o j tfc 

[0 0 9 6] 7y^®K2 1 ©ttJ^QD^OT*-**^ 
fctt, NAND^IhISS2 0 5©tH^jtt r l j &©T\ 
N ANDH3S8 2 2 143«tt^2 2 2 ©tU^* r 0 J , NA 
NDIsIgS 2 2 3 ©tH## r 1 j tfcS. 

[0 0 9 7] bfcdbt, iEV^^HKl 1 0©AND 
*tJ3lsISSl 12.11 3*5J;^1 1 4<D\tif}\Z, «K 

ro J Sfc. ANDfgfirslflJggl 1 lWtB^tJ. 

7>y?iHisS2 i©ta^jQA^ r i j -r$>n« r l j 

0, yy3-m'$&2 l©UJ^QA*s r 0 J T$>n\i r 0 J 
[0 0 9 8] Z.<Df&%:, yy^-m^2 1 ©ttl^QD~Q 

Atisns 2 w&tt ro o o o j , rooou©i 

#«-7X^IhISS1 0 0(D&MZ*:ntmC2m ! &-C&Z> 

rooooj, ro o o u two. 1jV>5> z<d\&Ji 
*t rooooj , ro o o 1 j (DtZft^ >$> 3^*u-t 

•yh$n-5„ \stztf^>T, yyJ-^^2 1©{±}^JQD~ 
QAT«Sn-5 2iI»^ ro 0 0 Oj , roooij© 

[0 0 9 9] ^■y5 1 lil!§2 1 ©ffi^>QD~Q AT^Stl 

•5 2jt&# ro o i o j . ro o i i j ©i#«TXi7 
08S1 o o©tB*ts ro o o oj . rooou ta 
tiO>^ 3©ttj^j*t ro o o oj , rooou© 

IHI8S2 l<OtB*QD~QATf*$n*2ii»C*< To 0 1 

oj , roo i ij ©i^a, -r^to-fe, *<Dmt&-z 
<DTE^]ftmwTnmfi2&&.uz<D£&\z\z, ^omt 
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[0 10 0] 7y/?m&2 l©m^JQD*^QAT*$ 

tt-S2it8b&< ro l o Oj . roiou ©tfim 
^[hJSS 1 0 OCDtiB^te, rooooj. rooou £ 
fco, ■}jy>9ZQ>\&-Mfl ro o o oj . rooou 

,?|§I&2 l<affl£QDfr£QAT*3;ft5 2ji&7&* TO 
iooj , roiou ©<h#ti, -ttefc>*>, ^(DMfc 

•fft»0«+4K:#EIESft*. 

[0 10 1] 7^0182 10UJ*QD*>6QAT*S 
ft-52it&# ro l l Oj > ro i i u ©t^te^T. 
^0i& l o o©ffi2jtt. rooooj, rooou i 
*^>^3ottiM ro o o oj'. rooou 

<D££%V>? LfeAbT, 5>y 

^0?&2 l©m*QD*>6>QATf*Sn«2ii»A« ro 

1 ioj . ro 1 1 u cot^tt, -r&t>-£, ^comt 
&.T*<DiEjj$imm~rnffitf 6 * j: # 7 © t * tc «, *-© 
•r 6 izmiEntiZo 

[0 10 2] (3-2) ^SMU^ 10W*QD*«- 
rij ©*£„ 

[010 3] 5"y^0S§2 l©ffl*QD*J r l j 

±mVtz£olZ, V^SB&l 0 0 CDtJB^J 

[0 10 4] ^ *^>^4©tiS*QA^ 

r o j $.tc\t r i j qb*s r i j -c&th qc 

^i^QDlJ ro J Lfc&^T. OA*— 372 

o i (DiMitf r o j f; tcit r i j , -f >n— 3? 202© 

tb^J^ r 0 J . -f >;t— ^2 0 3*5,fct£2 0 4 0[iiM 

rij t&o, <>/W23iotiiM ro j $&tt 
r 1 j . -f>A*— ^2 3 2(Dmjitf r.u , >r>/t— ^ 

2 3 3©m^^roj £&D, NORI3IS2 4 liSitf 
2 4 20tH^ r O.J , -i>n—9 2 4 3®ai^ 

rij t&s. 

[0 1 0 5] 7>y^0S&2 l©tH#QD# rij t$ 
0, *^>^4©tti^QD^ r 0 J T&5©T, NAN 
DHffg0S§2 0 5©W*)tt r 0 J NORHfig 
0g§2 5 1*3*0*2 5 2<Dtti^^ r 1 j , NORili 

&2 5 3ow ro j tft*. 

[0 10 6] JtV*:?08gl 2 O©OR0 

B&12 2, 1 2 3$3«fctfl 2 4<DMM$. IglZ n j £ 
fc*. Sfc, OR0&1 2 lCD^Ii, ^•y5 1 [HlgS2 1 

©m#QA*« rij -c*n« rij t&o, ?v?-m& 

2 KDtUtlQAW ro J TSflii TOj £&5. 
[0 10 7] C©<S*, yy7®1&2 1©{±S*QD~Q 
AT*S*T.5 2ift»*i ri l l lj , ri l l Oj ©t 
#tt-77>i7lHS§l 0 0©UJ#tt*n£Ri; 2 

riiiu, ri 1 1 oj tfeQ. %v>9 3©m* 
ifi ri i i i j , ri i i oj <DtztiV>5> 3^'U-fe 

7 h^ni). LfcAbT. 7y3Mai&2 l©tttfjQD~ 

q Arsons 2 jtis*i nnu , n 1 ioj © 



[0 10 8] 7-y^0S82 1 ©tti73QD~Q AT?S3n 

S2jt^ ri i o u , r i i o oj ©itavx^/ 
088 1 o o©m^« ri i i u , rmoj i4 
o. * r >>^-3©tts^*i ri i i lj . riiioj© 

3**'J-fc? IfcAbT, 7-y5F 

0BS2 ifiDm*QD~QAT*sn*2it*** n 10 

■lj , ri l 0 Oj ©£#tt, f ^(Dmt&T* 

©^isjra»i-rn«**3*ittt4©i:*»rtt. -^©-rn 
2 izmjEznzo 

[0 1 0 9] 7-y^0S82 l©tH*QD/i^QAT8$ 

n-5 2itiS36t ri o i u . rioioj ©ttevx 
i7iiiBSi o o©m^j«, ri i i u , riiioji 
%y>?3 (D\^tstft r i i i i j . riiioj 

^0^2 l©tB*QD^6,QAT*^n-5 2it^ r 1 
0 1 lj . ri 0 1 Oj ©£€«. TUt)%. •€"©^l'b 
jftTroH^faWMfftfta* 5 6 © £ %\ztt, ^© 

[0 110] 7-^0882 l©ffi7jQD^e>QATg$ 
n-5 2it^ ri 0 0 1 J , ri 0 0 0j ©i^ttTT. 

^088 1 o 0©ttS7j«:, riiiu, ri i ioj -t 
fct>, l3V>9Z<r>titfiifi ri i i i j , riiioj 

<D£g%V>? 3^'J-fe^ h^ns. L-fc^^T, 7>y 
3^0*82 l©{±J*QD^e.QAT*$n-S2iil&^ ri 

ooijv ri o o oj ©i#ii, -r^fc-fe, ^<DW!c 
,^T.©ft^rfiii^»8-rti«^7 stH8©t*i:a. ^© 
6 izmm^n^o 

[0 111] (4) 7J^>^4©*^> h{1^4~7© 

[0 112] (4-1) yy3 L ®&2 lfiDW^QD* 
r 0 J CD«^o 

[0 113] ^^■5 l IhISS2 lCDm*QD*t r 0 J T»S 

±ifiLfcct'3K:, vx^mSSi 0 ocotii^ 
»4, ZEVX^IUiKl 1 0(7)ai^i:^^ o 
[0 114] Z.(DM£i\Z\t, *^>^4<Dffi*QAt3«fc 

QD^ r o J T£3o L^oT, <>A-^2 0 

lcfecfctf 2 o 2©ffi**« r o j -ri j > >f >a*- 
^20 3cDtB^^ ro j , ^yn-$2 o 4<^ffi^^ 

rij t^Ov NANDM0B2 1 l*5ctlX2 1 2ft 
StfK>r>7t— ^2 1 3©H1*«« rij tUZo 

[0 115] ^-/^HISS2 l©tH*QD^0-e»*»-& 
tCtt, NANDHfg(Hl8§2 0 5c^f±i^« r 1 j ftCDT, 
NAND0SS2 2 1 > 2 2 2 *3ck^N AN D08S 2 2 3 
<DtB*^ ro J <hft^o 

[0 1165 bfc^T, IEVXi7[HlSSl 1 0C7)AND 
«*g@Kll2, 113, 1 1 44ocfc^l 1 scorns 
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[0 117] £<Dte&* 5yfBR2 lOtB^QD-Q 
ATSStl* 2Jt*** ro 0 0 O j - ro 1 1 1 J <£>ch 

^x.^ia&i o ootb^tt ro o o Oj <t&9, 

#9>*3©tH**< TOOOOJ <0<t*#£>*3a*'J 
ty-hSft*. Lfc^oT, ^>y^(ElS&2 lCDIU^QD 

~QA-c*sn*2jt*** rooooj - ro i i u 

[0 118] (4-2) 77«2 1^QD# 

r i j <a«^. 

[0 119] lOtH^QD^ r l j T»* 

*£fcte, ±HSLfc«fc3fc* VX^7lHlg§l 0 OCOtH^ 

[0 12 0] *^>^4(Z)tH^QAi5 e t 

tfQBAt r o j £fc\z r i j t&ck qc^ r i j 

i45<ktX2 o 2 0ffiM r oj Sfctt ri j , <>/\*- 
^203 <7)M*^ roj . 204 ©m*** 

r 1 j <b&0> -f >/t—#2 3 l*<tt^2 3 2©ffi*3&« 

r 0 j Sfctt r 1 j % 0/1—^2 3 3©tBW r 1 j 

NOR0S&2 4 I43<fctf2 4 2S5W:^>A* 
— *2 4 3<DHJ#** roj 

[0 12 1] 5 y ^018 2 1©W*QD*« r 1 j T»- 
0, *9>^4©HJ*QDA* ro J NAN 
D«ME[eHS&2 0 ScDtB^te r 0 j <h&£T, NORt&ftE 
tggS 2 5 l; 2 5 2*3cktf 2 5 3©tH#** rij t& 

[0 12 2] Lfc*bT, ftVXi7@gSl 2 0OO.RHI 
8&12 2, 1 2 3, 1 2 4*<fctf 1 2 5<0ffi#»3U ASK 

r i j tfts, 

[0 12 3] iKDSgjg, 5y5 L lHlK2 1 CDtB^JQD-Q 

AT*sns2it»*^ ri o o oj - r i i i i j 
#te^x^@?&i o o^m^te niiu iSQ, * 
«^>^ 3<7)itj*** ri i i u <Dt£j3V>9 3iflV± 

yhSn*. LfcAbT^ 5yf0»2 lOffi^QD- 

QATS^n^2ii»^ rioooj-riiiijCD 

[0 124] (5) #£>$M<&;&£>hte#8JK±© 

[0125] (5- 1) 7^0882 lffltHAQD^ 
r o j 

[0 12 6] CCDif-g-f'te. *">'>^4©m^QA, Q 
B*i«fctfQCa« roj Sfctt r l j tfcB. QD#* 

r i j tttzw. AND^tgiHisS2 o 6omJi\$ ro J 

<fcfc*©T, ±E (4-1) ©ffii^tl^Ut^S. 
[0 12 7] Ltztf^T. 7-7^IhISS2 l©ttitiQD~ 



QAT*$n5 2ii&a* rooooj ~ ro i i u 0 

[0128] (5-2) ?y?-\B\ffi2 lOHtfjQDj&t 
r.lj (D»£o 

[0 12 9] d(D«-&{C«, NANDj3gtE[fiI?§2 0 5© 
ffi*/** r 1 j t&*©TNOR«AElHll82 5 1 ~2 5 3 
©maa, IfrKOtfc:*. CCDfi*, VX^HIBSl 0 0 
CDtB^fi, lEVX^HS&l 1 0 CD ttl:*Ji:&-5. 

[0 13 0] 7<y^lH|gS2 lCDttJ*QD~ 

QATSSnS2itlS*i TlOOOj ~ Tllllj CD 

t*t>. ^-cD^b^TcD[Biwrn^ft*[^iwi 

[0 13 1] CcDf^^JgWc^fUi. /-fXtC±*« 

y i -rfcmnsa*- 4 & + 3 (Dmmrxtimmzmm 

0, /-fXfc«fc4KlgfB£«t>-2!&>e> + lCDffiHrtt 
fc*. X^yX3Ttt-fft*S**- l^e>0<D«SHTA* 

£Mf>- l^£>0cDSl5fflrt<h&5. 
[0 13 2] ±jfiLfcm~S§4©ISJfi«3;T0x-;^ 

S-lXi?y&<DBm&ffi®l,. T^-iS'CD^tBcDX^-^ 
[0 13 3] C 5 ©ISJfiflmi, T—$<D&. 

[0 13 4] COSB5©^Elfi«tt3*BI9feVitHl 3 
HI 9 «;i©Jf! 5 ©HMWC^&t^* 
^-^mtHlKcD^Sr^-rXP-y^H. ilOK 

cDm5cDiiig0ij{cjSffl^^sx-^^t^miiiss*^ 
-rim&ia. sun mi o ©^batfcffliiigSKffl^s 

n**^^— ;i/OEKBIT*-5. 01 2*3«ttXEIl 3 « 
^5CDHiS^J<D^'f 5>^5 L -V-hT*?), 0 1 2 

[0 13 5] £?\ 09^^C<D^<D^5<DHig«a| 



(11) 



4#ffF2933751 



[0136] 4 ottRijwtt-rnisjsttffligBSTfifeD. m 
3 o^i&-r*. 

[0137] corajwa-rno«ft**to-r<i^MA~ 

SMifC (MA, MB. MC) = (H. H. H) , 
(H. H, L) , (H. L, L) . (L, L, L) £ 4 

[0 13 8] x-**fl;jMftm0*3 0ttl#3ffi^D«y i7 

k^d. A^snsf^^^f-^ (din) £D->7 

^MA~MCtC*H£LT, y^xopi^m^it-^it 
-5. tLT, A^£ftfcx-^rtV^XT&£^S{ix 
-*T?**a**«£U Sff^-^&^tt*. ANSfg-^ 
iST L" — " H" Xtt" H" — " L" K»tU U'-fcy 

[0139] ij-fey Nttf|@lft 5 p yiTBiXPr 

•5. *l/T, ANSl^*^7>v'3 7h©LA;i/X© 

[0 14 0] ST. Z\<D%i5<DmffiM<D¥fmt?Z>£Z\ 

5. 01 oa^tHl 31C^^-^^t;^ai|iIgS3 
0 36tf IC C ©fg 5 OHMWroftf^K^tiTKKK^f 
-5. 

[0 14 1] ft, 01 2<Dmn& (D I N. 1*395^ D-y 
ANS) SZ>V-h*«^A~GtS01 OlCTKbfc^ 
•*ti:3:**fJfcbTV>5. 
[0 14 2] x-^^fc^WlHl8&3 OfCtt, 012 
(a) C*trtg5i'D2;^Si;01 2 (b) Citrv 
9)^—9 (DIN) #A7JSft*. ^©SlfHf- 
**fb&lftlBlHlK3 0Oll®Dl7U7y7n7^3 
ICAASn*. BP^, I10Dl7'J77"7Py7*3 
lCDDJg^tC, tV9)Vt—9 (DIN) tfXJlZn. ■ 
hU;tf^{Crt^Py*a<A75£ft5. u(0^1©D 
17 U 7 7*7 □ 7 7*3 1 OQfif 1 2 (c) 

tf-^fltA^tb^SnS. u®^10DS7'J7^ 



7n77"3 2©DiSfl:«Sn, XS2CDDI7U7 
7"7D77"3 2©hU#^l:irt8B^D>y:7#A2>$ft 

[0 14 3] ^OS2©DS7'J77 , 7D>y7 p 3 20Q 

sa^stt, 012 (d) fc*-rx-^^#B*tm^s 

ft, r<5iB2©Di7Uy7'7Qy7'3 2fflQjffPIB* 
^13©DI7U 7 7"7U77"3 3<DD«^C«*&S 
ft, X«3CDD17U 7 7*7P77"3 aOMjtfflBHC 
P y £ **A7J S ft* . 
[0 14 4] ^(D13(DDS7U77'7P77 , 3 30Q 
SSH^SB:. 012 (e) fcSf 7 s — ^^C^I±173S 
ft, i©^3©Di7U77 , 7P77 , 3 3©QM* 
^4®DI7'J 7 7"7P77*3 4(DDSfiC«3 
ft, 4 ODI7 'J 7 7"7 P 7 7" 3 4 © h U ^Sf I: 
teftgBi'Py^ATjSft*. ^-bt, ^4©7'J 7 7* 
7P77"3 4©Q^f*^g|12 (f) tCTSf x-*m 
*H>#«tB2»£ft*. ft. xS^Ux— ^KttHl 2 

(a) tc^-ri^tc. {"J7y/^x (n) tfimxLx 

%>K). Z.WUyZlzmnisltJ'IX (N) fe#7U7 
7*7P77'3 1, 3 2. 3 3. 3 4 fCck OfiffiStlli. 
• [0 14 5] I107U77'7P77'3 1 ©Q3S& 

HISS 3 6*5<fc£*y 70S&3 7 {£#A£>ft-5. 

[0 14 6] fit. SMWlia?0t51SS 3 5©fiA^{C 
tt. IMOttBifANS^^^tl, C 
i»3 5^f>01 2 (h) {C^-Tffi^F^tBTjSftS. 

[0 14 7] -77. R«lfSrft«ftttmiiIB»4 Od^O 
m73fI^MA~MC«5fc*^v:i-)MII?&6 1 . 6 2. 
6 3fflSSSfl;#xe.n5. -&LT, *5?3.-;HglK6 
1, 6 2. 6 3©DASft:H SH2, 3. 4©7'Jy 
77D77*3 2. 3 3. 3.4<DQ^¥^^<Dmtli)^^ 
A77Sft* 0 EP%, *va.-JHHlS§6 l(C«m2C07'J 
-y-7°7D>y7'3 2 ©QSg^tHTj**, t v?3.-JH§JB& 6 2 
i;BS3©7U77°7P77 ? 3 3© QSsrfttiTjfr*. >>■ 
a-;HHl(S6 3tC«^2W7'J 7 7"7P77'3 4©Q3$ 
^ttS73*^A^Sft-5. ^LT. CCD^a— JH318 
6 1. 6 2, 6 3#><£>HQ, L QcDff mfiH* ttJ^7 S 
ft, #HQ«H 1 *>50aJ73tt7>HlHllS3 6(CA*S 
ft, #LQSSH^6©tiJ7j«/ 708S3 7iCA*£ft 

[0 14 8] ; &^3.-;KHS§6 1, 6 2. 6 3 «0 1 1 
{C^-f^olC. 20©7>F@B&6 5, 6 6M'-f>A 
-^6 7lcJ;D«/&£ft. DAJS^fCA^Sftfem^** 
7>F@»6 3^A733ft*t*K. 7>K@S&6 6'x 
-f>/\'-^6 7^LT. DAMHF©flHt<0K<EflMt# 
ATaSft^o *fc, SS5g^tcA^Sftfc{f^«7> F® 
8S6 5. 6 6(C**A73$ftS. 7>F®886 5*^« 
L Q ©ft^\ 7 > h* 6 6 «H Q ®«^3&»*>«r 
tB^Sft-5o 

[0 14 9] MLT, ^vj.-;HsISS6 1, 6 2. 6 3 
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■cra«B»m«ffi«aiiHii84o^6offi^MA» mb, 

XMC*5' H' <Dt£\Z' H* Lt£Q J t<Dm<Dig'&\r 

^MA, MB, XMC!)5' H' <DtZ\Z' H* t&D^ 
©ftfi©*l£te' L' ifc*. 

[0 15 0] tit, 7>K08&3 6Rtfy 7BI&3 7 
<7)|±i^«^-7IeISS3 8(CA*$tl«.o tot, £©:t7 

ass 3 8 «m 1 2 (g) tc^T[5iw«-rn«s^m 

HISS 4 0^f,CDffi^tj6Dfc/i;i/Xilii©{f#E^tB^$ 

[0 15 1] ^©*70S§3 8^<=>©tti77«:7>FlElS§ 
3 9tCA^^n, ^<©7>FIilSS3 9(C«M(C^ftfiWii 
3?0|§JS§3 S^WffiTJ^ATjanS,, ^©7>F0S§ 
3 9^<=>©iti?3rt*7"J y77uy74 1 ©DvSH^CATJ 
3ft&o Z.CD7 ] ) y7°~7 U-y7° A 10h'J^*f 

CteftgB^Py ^tJW > A -_^4 3*^-LTA^J$n 
So ^LT, u©7'J y7'7Uy7°A 1 ©Q$St^<=>0 

12 (i) (C7Kf[siWtt-rri«s^m[iis§4 o*^cD{f 
tc*s & fc/t^T. n ©m-*t g #tts # $ n. ^ ©ft^t g *» 

7 U y 7^7 □ <y 7° 4 2 ©DSf fctt * Qffl**«»aA# 

sn, Qvffii^ £ o m 1 2 (j) c^-r^t^ttittsTjA 

NS^ffi^^tlS. 
[0 15 2] ft. ±aifc^7'Jy7'7D^7 , ©'Jt5; 

[0153] ILT, 012 ©H^T^Lfcfe^tt (M 

a, mb, mo = (h, h. h) mmt-?nm%tm 

A] ©?$©*>©£* U . MB 2 it. (MA, MB, M 
C) = (H, L. L) , MM 3 it. (MA, MB, M 
C) = (H. H, L) COmcOh<D^Am-th<D-Vh 
•5>o 

[0 1 5 4] jgfC, 0 1 3{C(i, (MA, MB, MC) 

= (l, l, D mmu-rtimmm'M omomm* 

[0155] m 2^biwiw«-rn««^fg<^st^ 
3 2 iz$iB&mt> o «ift«cii«ett*« a < 

[0 15 6] X. 01 3©J;-5teHJWttmS&#«/h 
©HttC. 01 2\ZfKT±?U>/i)yVS^X (N) fr*A 
7j£n-5>£:, ^MteoTANSf§SM§-e-TLt 
7. C©HSfi^IT«. 0 1 2CD<k5&«B£*r3 

^•j>r//-f xa<* < as m^T-tt^co m w a-rn*s 

KJ&CT. giWl: (MA, MB. MC) = (H. L, 
L) , (MA, MB. MC) = (H. H. L) X« (M 
A, MB, MC) = (H, H, H) ^M^nSIiC 

[0157] ft, ±^bfcHififia|{r*5^T«|pi»«-rn 



l^«ffllltt4 0*»S<Bfflrt*3ey HT«fi!cU 4ffi 

8S3 0©7"J yX7P*;/XMtf{C^V3.-JM§l8&£-€-© 
[0 15 8] 

[5891 BUW'JIb&.fc-SK:, C©»WfC«fc*^ 

1 ©xv^;Ux-^^tB(ElSS*3cfc^tH7j}itCJ:ntt', 

©UiTjiix-^^b^ttJlHlKrottS^tcS^T, 'J-fey 
b<D^-i 3.>^m'm-f^^tiz^<o. x/ut> 
j -r xtmmzn* l& p l ut c t«t 

[0 15 9] X. Ittl/tHJWSSttfcl^. 0^© 
[0 16 0] C©^H^tcJ;S^2©7 ; v^;l/T ; -^©^ 

[0161] ^©^t«t-5^3©^y^;Px— ^©*ft 
tamsstcctn^*, y-r x#jj£<B/wxfi£Eja.ttrn© 

UT^v ? ^;i/x-5'©+t->7 , u >^**«niSEsn*. «e 

So 

[0ffi©ffi^^SiJoBJ] 

[01] cofgWfcffii^^^x-^ttmiilgS©*!!* 
£ X p -y 7 0 T 35 -5 . 
[0 2] tt*0-«eiJ«K»«S*^Py^»C3£^<ffl 

*x-^s^A*x-^©M^s*r^-f 5 yyj-^- 

[0 3] S*7n>7^©lSiSl 6#»JKLfcHC«£- 
*-f£"f 5 >X^- hT$)5. 

[04] £©«9!©m©^J6«£*TlHi!&HT**. 

[0 5] JieD»M©«2 0*Jfi«**-riaI»HT?**. 

[0 6] C©5gW©»3©^M50i|*^-riHlBHT?»*. 

[07] jE*©$^3>^THJWbfc#£>*©tiiIE 
7j[Sjtfi7j(Sl(C*^-rn^*^©M«$r^f HTfti. 

[08] £©«W<D»4©£tt0«£ST®teB-C*4. 

[0 9] cwsswcojBsw^jfiwuffs^s?^;^-^ 

*&!iilE]g&©«&J$£7KTXP -y i?0T&-£>o 
[0-10] C©^©^5©HSS^]{CjSffl$n-5'X-^ 

[011] 01 ow^b^&ffiE&Kffl^ns^Evi 

-^©08S0T$,-S>. 

[012] C©^B^C0m5©*ffi^|tC^V^T. ra»3ttT 
tl«S^ftA©B#^6*^M^«'>LfcRf©^"f s > 
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[mi 3] zo5£Bw?£5<Dmmwzjs^T, mm*? 
3 nmrn^^ti^y^ 



4 D^y$ 

5 'J -fey hffiWlEJI 

3 0 x-^^t^tBlilSS 

4 o iwiw«-rn«^i±j[Hiss 

100 V^^IUSS 

2 0 0 VT^A^-^JfPlHlSS 



[111] 



[El 2] 



[0 7] 



9-9 



am?-* 



o 



[0 3] 



DA > 



4 



|0|1|2| 

[0 11] 



67 V 66 



leiFioui 




[04] 



/ ' 22 4 
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[0 10] 
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./ 3 



40 



[01 3] 



(«) E 

(h) F 
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(i) AN S 



_n_r 



din: 



2o srjr 
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S DA 


e l 
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[0 5] 



[B6] 



T-9XH- 



fS9i!ruy9 




I— > 3 U->?sr 



QC 
% QB 
OA 




[08] 



[012] 




53^ 



(«) fig* 
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